Abstract: The problem of the production of helium in big-bang is re-examined in the light of several recent astrophysical observations. These data, and theoretical particle physics considerations, lead to some important inconsistencies iii standard big-bang model and suggest that a wore complicated picture is needed.
Thus, recent constraints on the number of neutrino flavors, as well as constraints on the mean density (openness) of the universe, need not be valid.
It has recently been claime d that the "standard" big-bang scenerio for cosmological helium production ititposes a stringent lindt on the number of neutrino flavors. 1 recent astronomical evidence and tboeretical particle physics considerations discussed here suggest , , however, that iizonsistencies of a serious nature may be present within the st^uidard scenerio and that, until the cosmological questions have been resolved it may be more useful to adhere to the conventional view that physics hij-poses constrAnts on cosmology rather than vice versa. Studies of helium abundances in IIII regions of blue compact ai-0 irregular galaxies yield lower values of Y because, as their large gas-to-total mass ratios and small dust-to-gas ratios and Z values indicate . , they have experienced less star production and stellar evolution. of these systaiis, the most highly and reliably studied are the nearby barge and Small Magellanic Clouds (LMC,SMG Finally, there is evidence that quasars (at least 3C273 and 3C48 which have been studied) are underaburdant in helium relative to our Galaxy by at least a factor of two. 9 All of these data are consistent with the upper limit on Y used in Fig active period characterized by a high rate of stellar nucleosynthesis and gas ejection occurred at an early stage in the galactic or protogalactic era in the evolution of the universe. Suggestions of this sort have been made in the past 11 and they may be lent support with the recent advent of far-infrared measurements near the peak of the cosmic blackbody background radiation spectrum12 . These recent data indicate an excess radiation density at present of 1.14 eV/cm 3 above that expected from a 2.7I< blackbody spectrum, a value far in excess of that e pected within the standard scenario 13 Und ,r the hypothesis that a significant far-infrared background arises from dust reradiation which is superimposed. on the 2.7K background, fits to the observations may be obtained. 14 . Such models require that the excess radiation originate at a redshift z11 - [10] [11] [12] [13] [14] [15] . If the energy originated in He -4 iT l h -2 (1+z n ) (1) where h is the nubble constant in units of 100 kiv s-1Mpc l and Q is the fraction of the closure density in the standard big-bang g model. The value of h is in the range 0.5-1 with more recent : 9 resul.ts15 tending to favor a value near 1. It follows from eq. (1) that the values of Y produced at redshift z n under these assumptions are too high (0.8-0.9) for Rh 2. 0.01, and are only negligible (0.02- We thmrefore conclude that if one wishes to explain all of the cosmological data, viz., the dynamical studies of the mean mass density in the universe, the low values of Y observed in less evolved galaxies, the variation of Y from one galaxy to another, and the possible evidence of high-redshift nucleosynthesis, the simplest big-bang model for helium production may be untenable. Bearing this in mind, together with the consideration . Jg. 1) that the three neutrino (or even the two-neutrino) cask, may be inconsistent with the data, the cosmological arguments to eliminate from consideration the possibility of additional undiscovered neutrino flavors appear unjustified.
In judging theories with more than 6 quark flavors, physics considerations should thus outweigh arguments based on the standard cosmological scenario. in this regard, it should be noted that recent work 27 has indicated that using renormalization group methods in the SU(5) grand unification scheme, twelve quark flavors are required to explain the mass ratio of the b-quark and T lepton, i.e., The author would like to thank Sheldon Glashow for discussions which suggested and motivated this paper and David Layzer, Jim Peebles, and Robert Shrock for helpful discussions regarding various aspects of this work. 
, .
Cold universe models (e.g., Ref. 11) will not produce an uncomfortable amount of (or any) helium in the big-bang, thus also avoiding the inconsistencies discussed in this Letter. However, in these mode. , we also give up the appealing explanation of the 2.7K blackbody radiation and some promising high-energy physics approaches to the early universe problem. 
